Kinetic resolution of ligand binding to the alpha and beta chains within human hemoglobin.
Nitric oxide has been used as a chain-specific, spin label of unliganded heme groups present in kinetic mixtures of human hemoglobin and n-butyl isocyanide. In these experiments, deoxyhemoglobin was reacted with n-butyl isocyanide for a controlled time and then mixed rapidly with a high concentration of nitric oxide to fill residual, unoccupied heme sites. The final mixture was frozen immediately after formation to prevent any displacement of bound isonitrile. The EPR spectrum of the frozen sample was resolved into alpha and beta nitric oxide components; these reflect the relative proportions of alpha- and beta-heme sites which were unoccupied by n-butyl isocyanide. Individual time courses for the alpha and beta subunits were obtained by varying the time between the formation of the isonitrile/hemoglobin mixture and its reaction with nitric oxide. At pH 7.0 only the beta chain time course exhibits an initial rapid phase; the alpha chain time course is monophasic, exhibiting almost, exponential behavior. This result shows unequivocally that the beta-hemes within deoxyhemoglobin react much more rapidly with n-butyl isocyanide than the alpha hemes.